INTRODUCTION
This paper presents an instructive example of a class of variational problems whose minimisers are closely linked with the mathematical phenomenon of cavitation. The first analytic study of this phenomenon was made by Ball [ I ] , motivated by earlier work of Gent and Lindley [9] , and has since been studied by a number of authors (see, for example, [12] , [13] , [18] , [19] , [21] , [22] , [26] , [27] , [28] Thus by (6) , (7) and (8) and (3] , Edelen [6] and Olver and Sivaloganathan [ 16] for details and further references.
Vol. 9, n° 6-1992. /. e. the deformed volume of B under u is less than that under the identity map since I introduces a hole of volume 4 303C0 r3 (0). Now let then by (11) Notice now that and that hence by (13) and (16) , for X sufficiently large, so that it is energetically more favourable to introduce a hole 2.
We first study the minimisers of E~ in the class of radial maps, that is maps of the form (10) . In order to obtain the existence of minimisers we are forced to weaken the constraint (1) [2] for some of the problems encountered in trying to obtain existence theories in p 3; see Evans [7] , Fusco and Hutchinson [8] for regularity results for minimisers of certain polyconvex energy functionals; and see Muller [15] for interesting properties of mappings satisfying ( 17) .)
Further results relating to stability of cavitating equilibria can be found in James and Spector [15] Sivaloganathan [23] , [24] , and Spector [25] . (see e. g. [1] ). In order that u satisfy (5) and (1), we require that r lies in the set~
r' (R) &#x3E; 0 a. e. R (see e. g. [1] We will first assume that R&#x3E;0 so that by continuity. The proof now proceeds in three stages:
Step [2] , see also [24] This approach to studying the properties of nonlinear stored energy functions is further extended in [24] .
.
